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Gene Symbols and Gene Symbol Aliases for Genetic Causes of 

Hermansky-Pudlak Syndrome 

Gene Symbol 1 Gene Symbol Aliases 2 

AP3B1  ADTB3, HPS2 

AP3D1 HPS10, ADTD 

BLOC1S3 HPS8, RP, BLOS3 

BLOC1S6 HPS9, PLDN, BLOS6 

DTNBP1 BLOC1S8, HPS7 

HPS1 BLOC3S1, HPS 

HPS3 BLOC2S1 

HPS4 BLOC3S2 

HPS5 BLOC2S2 

HPS6 BLOC2S3 

1. HGNC-approved gene symbols (listed alphabetically) 

2. Gene symbol aliases are unapproved nomenclature that may be used in older literature; some are listed at the 
HGNC. 

 

Less Common Genetic Causes of Hermansky-Pudlak Syndrome 

AP3D1 

Gene structure.  The longest AP3D1 mRNA transcript variant (NM_001261826) 
consists of 32 exons and has an open reading frame of 3648 bp. For a detailed 
summary of gene and protein information, see Table A, Gene. See above for gene 
symbol aliases. 

Pathogenic variants. As of July 2017, only one pathogenic variant c.3565_3566delGT 
(p.Val1189Leufs*8) has been reported in a Turkish boy [Ammann et al 2016].  

Normal gene product. The product of AP3D1 is the 1215-amino acid (~136.7 kd) 
protein AP3D1 (AP-3 δ), which is a subunit of adaptor complex-3 (AP-3) [Dell’Angelica 
et al 1999, Ammann et al 2016]. AP-3 is a heterotetrameric coat protein complex that 

https://www.genenames.org/cgi-bin/search
https://www.ncbi.nlm.nih.gov/books/NBK1287/#hps.molgen.TA


forms intracellular vesicles (presumably lysosomes and lysosome-related organelles, 
including melanosomes, dense bodies, and lytic granules) from the trans-Golgi network 
and endosomes in a clathrin-mediated fashion. AP3D1 interacts with three other AP-3 
subunits (β, μ and σ) to perform its function [Dell’Angelica et al 1999].  

Abnormal gene product. T cells from the AP3D1-deficient boy showed significant 
decreased AP3D1 protein expression compared to healthy control T cells, as well as 
reduced protein expression levels of other AP-3 subunits (β3A, σ, and µ), consistent 
with an unstable heterotetramer formation [Ammann et al 2016]. Cytotoxic lymphocytes 
from the AP3D1-deficient boy demonstrated an impaired degranulation response, 
similar to individuals with pathogenic variants in AP3B1 [Enders et al 2006, Jessen et al 
2013, Ammann et al 2016].   

BLOC1S3  

Gene structure. BLOC1S3  has one mRNA transcript (NM_212550), that contains two 
exons, but the mRNA open reading frame of 609 bp is contained within a single coding 
exon [Morgan et al 2006]. For a detailed summary of gene and protein information, see 
Table A, Gene. See above for gene symbol aliases. 

Pathogenic variants. As of July 2017, only two pathogenic variants in BLOC1S3 have 
been identified, both in the homozygous state. Variant c.448delC was identified in six 
affected individuals of a single consanguineous Pakistani family [Morgan et al 2006], 
and variant c.131C>A was described in in an Iranian boy [Cullinane et al 2012].  

Table 6. BLOC1S3 Pathogenic Variants Discussed in This GeneReview 

DNA Nucleotide Change Predicted Protein Change Reference Sequences 

c.131C>A  p.Ser44Ter NM_212550.3 

NP_997715.1 c.448delC p.Gly150ArgfsTer75 

Note on variant classification: Variants listed in the table have been provided by the authors. GeneReviews staff have 
not independently verified the classification of variants. Note on nomenclature: GeneReviews follows the standard 
naming conventions of the Human Genome Variation Society (varnomen.hgvs.org). See Quick Reference for an 
explanation of nomenclature.  

 

Normal gene product. The protein encoded by BLOC1S3 has 202 amino acids (~21.3 
kd) and combines with seven other proteins to form BLOC-1 [Falcón-Pérez et al 2002]. 
The BLOC1S3 gene product contains an unstructured amino terminal domain followed 
by an alpha-helical domain. The function of the BLOC1S3 gene product is unknown; 
BLOC-1 is hypothesized to regulate SNARE-mediated membrane events, including 
membrane fusion [Falcón-Pérez et al 2002], membrane-cytoskeleton interactions 
[Delevoye et al 2016] and endosomal tubule formation [Di Pietro et al 2006, Delevoye et 
al 2016].  

Abnormal gene product. The homozygous c.131C>A pathogenic variant resulted in 
aberrantly expressed BLOC1S3 gene product in the patient’s melanocytes, which 
destabilized the BLOC-1 complex and caused mis-trafficking of the melanogenic protein 
TYRP1, which abnormally accumulated in the Golgi region and cell membrane, resulting 
in severely reduced pigment production [Cullinane et al 2012].  

https://www.ncbi.nlm.nih.gov/nuccore/NM_212550
https://www.ncbi.nlm.nih.gov/books/NBK1287/#hps.molgen.TA
http://www.ncbi.nlm.nih.gov/nuccore/187423892
http://www.ncbi.nlm.nih.gov/protein/47086495
http://varnomen.hgvs.org/
https://www.ncbi.nlm.nih.gov/books/NBK1528/


BLOC1S6 

Gene structure. BLOC1S6 has two main mRNA splice variants; the longest variant 1 
(NM_001311255.1) only recently appeared in databases (April 2017), and therefore 
previous reports of gene structure and pathogenic variants were reported according to 
mRNA splice variant 2 (NM_012388.3). Variant 1 (open reading frame 534-bp) and 
variant 2 (open reading frame 519-bp) both have five exons and vary in their 5' UTR and 
5' coding region in exon 1, but each starts translation at a different start codon; exons 2-
5 are identical in both variants. For a detailed summary of gene and protein information, 
see Table A, Gene. See above for gene symbol aliases. 

Pathogenic variants. As of July 2017, only two unrelated individuals of Italian and 
Pakistani descent have been described, both carrying the same homozygous nonsense 
pathogenic variant c.232C>T in BLOC1S6 [Badolato et al 2012, Yousaf et al 2016]. 
Note that the variant nomenclature is according to NM_012388.3.  

Table 7. BLOC1S6 Pathogenic Variants Discussed in This GeneReview 

DNA Nucleotide Change Predicted Protein Change Reference Sequences 

c.232C>T p.Gln78Ter 
NM_012388.3 

NP_036520.1  

Note on variant classification: Variants listed in the table have been provided by the authors. GeneReviews staff have 
not independently verified the classification of variants.  

Note on nomenclature: GeneReviews follows the standard naming conventions of the Human Genome Variation 
Society (varnomen.hgvs.org). See Quick Reference for an explanation of nomenclature.  

 

Normal gene product. The BLOC1S6 protein product is called BLOC1S6 or PLDN 
(Pallidin) and shares no homology to any known protein. The protein encoded by 
BLOC1S6 variant 1 (NM_001311255.1; NP_001298184) has 177 amino acids (~20.3 
kd) and variant 2 (NM_012388.3; NP_036520) has 172 amino acids (~19.7 kd). 
Expression and features of the 172-amino acid protein variant 2 (NP_036520) was 
previously described [Moriyama & Bonifacino 2002]. 

The first 60 amino acids give rise to an unstructured protein, followed by two highly α-
helical coiled-coil regions (amino acids 60-100 and 109-172). The two coiled-coil 
regions have been shown to be essential for PLDN to bind to itself and to syntaxin-13, 
an early endosomal t-SNARE. The BLOC1S6 gene product also combines with seven 
other proteins to form BLOC-1 [Falcón-Pérez et al 2002, Moriyama & Bonifacino 2002].  

Abnormal gene product. NK cells from the Italian BLOC1S3-deficient individual 
showed defective degranulation and cytolysis, with abnormal lysosomal markers on NK 
cells [Badolato et al 2012]. Further cellular studies on BLOC1S6-deficient human cells 
are lacking.  

DTNBP1  

Gene structure. The longest DTNBP1transcript variant (NM_032122.4) has ten exons 
and contains a 1056-bp open reading frame. For a detailed summary of gene and 
protein information, see Table A, Gene. See above for gene symbol aliases. 

https://www.ncbi.nlm.nih.gov/nuccore/NM_001311255.1
https://www.ncbi.nlm.nih.gov/nuccore/NM_012388.3
https://www.ncbi.nlm.nih.gov/books/NBK1287/#hps.molgen.TA
https://www.ncbi.nlm.nih.gov/nuccore/NM_012388.3
https://www.ncbi.nlm.nih.gov/nuccore/NM_012388.3
http://www.ncbi.nlm.nih.gov/protein/NP_036520.1
http://varnomen.hgvs.org/
https://www.ncbi.nlm.nih.gov/books/NBK1528/
https://www.ncbi.nlm.nih.gov/nuccore/NM_001311255.1
https://www.ncbi.nlm.nih.gov/protein/NP_001298184
https://www.ncbi.nlm.nih.gov/nuccore/NM_012388.3
https://www.ncbi.nlm.nih.gov/protein/NP_036520
https://www.ncbi.nlm.nih.gov/protein/NP_036520
http://www.ncbi.nlm.nih.gov/nuccore/NM_032122.4
https://www.ncbi.nlm.nih.gov/books/NBK1287/#hps.molgen.TA


Pathogenic variants. As of July 2017, only two nonsense variants have been 
described in three individuals; a 48-year-old Portuguese female [Li et al 2003], a 77 
year-old white female [Lowe et al 2013], and a six-year-old Paraguayan boy [Bryan et al 
2017].  

Normal gene product. DTNBP1 encodes the protein DTNBP1 (dystrobrevin binding 
protein 1, also known as dysbindin), whose longest protein isoform NP_115498.2 
consists of 351 amino acids (~21.3 kd). Dysbindin binds to dystrobrevins in muscle and 
non-muscle cells and is also a component of biogenesis of lysosome-related organelles 
complex 1 (BLOC-1) [Falcón-Pérez et al 2002, Moriyama & Bonifacino 2002].  

Abnormal gene product. Dermal fibroblasts from the Paraguayan boy with DTNBP1 
deficiency showed markedly reduced dysbindin protein expression [Bryan et al 2017]. 
Further cellular studies on DTNBP1-deficient human cells are lacking.  
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